The most established suicide gene therapy system is the herpes simplex virus thymidine kinase (GSVtk)agancyclovir (GCV) axis. On expression of the enzyme HSVtk, the cell metabolizes gancyclovir into toxic metabolites, destroying the cell. The killing of these cells is spread to nearby cells by a bystander effect. The mechanism of this effect is not understood, but it is thought to involve gap junctions locally and the immune system at distant sites. We have explored the role of this suicide gene system in the rat model of prostate cancer.
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Method
MatLyLu rat prostate cancer cells were transfected with the HSVtk gene. Transfected and wild-type cells were grown in vitro to assess whether the transfected gene had an impact on cell growth. In vitro mixtures of transfected and wild-type cells were exposed to GCV. Cell viability was assessed.
Bilateral subcutaneous tumours were established in Copenhagen rats. On one side, wild-type tumours and on the contralateral side HSVtk tumours were produced. The animals were treated with a 5-day course of GCV 100 mgakg i.p. or saline, and tumour volumes were assessed by microcalipers in two diameters. Overall survival was also measured.
Results
In vitro, there was no statistical difference in the rate of growth of the wild-type or transfected cells. There appeared to be no bystander effect on the mixtures of wild-type and transfected cells following exposure of the mixed cells to GCV.
In vivo, clear differences were observed in the rate of growth of the wild-type tumours in animals which had been exposed to GCV, compared with saline (P`0.002).
Survival was 40% greater in the group with both wildtype and transfected tumours treated with GCV.
Conclusion
The lack of a bystander effect in vitro suggests that there is no signi®cant intracellular communication in this cell line. The effect of causing growth retardation of the wild-type tumour following killing of the transfected tumour implies a signi®cant systemic immune response. In a repeated experiment this growth retardation conferred a survival bene®t of 40%.
